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Abstract

It is believed that there is a strong link between raw material exploitation and lithic technol-
ogy. The raw materials play an important role in imposing special technology to hunter
gatherers for adapting themselves to their environment. The Zagros region with complex
topography, as an island of moisture and the rainfall, provided sufficient food, water and
raw material resources. In this paper, we focus on southern Zagros where the compromise
between technological needs and the raw material resources in the Dasht-e Rostam-Basht
region, led us to propose a model of “optimization of mobility, technological strategies and
land use. This model examines this hypothesis that the residents of the region during their
seasonal movements for following migratory preys adopted the lamellar technology of the
Rostamian in order to minimize time and energy costs associated with raw material pro-
curement and transport. Testing this model in the southern Zagros was based on the techno-
typological analysis of the lithic assemblages from the survey sites in the Dasht-e
Rostam-Basht region and the stratified lithic assemblages from the Ghar-e Boof Cave.
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11.1 Introduction

Therefore, raw material economy, lithic technology and
mobility strategies are closely related (Miller 1997). There is

It is widely accepted that the lithic raw material resources
have great influence on the mobility of the Palaeolithic
hunter-gatherers and the communication between these
groups (Fisher and Eriksen 2002). The needed stone raw
material is provided either by directly exploitation or indi-
rectly by exchanging with the other groups (Blades 2001).
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a strong link between raw material exploitation and lithic
technology. In relation to mobility and land use patterns, raw
materials play the essential role of an economic bridge
between technology and the subsistence adaptations by
imposing the ways foragers use the landscape and develop
their lifestyle (Kuhn 1995). Therefore, stone raw material
procurement and economy must be considered in a broader
context of hunter gatherers subsistence and settlement sys-
tems (Fisher and Eriksen 2002).

In this paper the study of raw material economy involves
with (1) availability of the raw material, (2) raw material pro-
curement strategies, (3) preparation and reduction and (4)
selection of especial technologies in order to reach to a tool
form appropriate to subsistence strategies in the southern
Zagros Mountains of Iran.
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To date the study of Palaeolithic raw material economies
on the Iranian Plateau is limited to few case studies in the
west central Zagros Mountains (e.g. Heydari 2004; Biglari
2007). Some scholars believe that the raw material resources
in the Zagros suffered from constraints, which highly influ-
enced the lithic technology and typology (see Dibble 1984;
Baumler and Speth 1993). However, the new data on the raw
material sources proved that it was not the pervasive issue
throughout the Zagros (Heydari-Guran and Ghasidian 2012;
Ghasidian and Heydari-Guran 2012; Heydari 2004; Biglari
2007). In his analysis, Biglari argues the influence of using
local and non-local raw materials in adoption of different
core reduction technologies and selecting tool blanks among
the Middle Palaeolithic assemblage from Do-Ashkaft cave
of west central Zagros Mountains (Biglari 2007). There, the
elaborated retouched tools are preferably made on the better
quality non-local raw material, however the local raw mate-
rial used expediently and not so often among the retouched
tools (Biglari 2007).

Throughout the Zagros no large raw material work shop
has been observed during Upper Palaeolithic (UP) (Ghasidian
and Heydari-Guran 2012). On the contrary, during Middle
Palaeolithic, there are some indications on the quarry work-
shop sites including Chakhmaq li (Heydari-Guran and
Ghasidian 2004) and Bagherabad (Ghasidian and Heydari-
Guran 2012).

Recent studies on the UP assemblages from the Zagros
show that this period encompasses major socioeconomic and
cultural changes in the subsistence strategies and settlement
patterns resulting in more cultural variability than once
thought (Ghasidian 2014).

The Zagros region with complex topography rises from
the surrounding deserts of Iraq and Iran as an island of
moisture and the rainfall has been always sufficient to sup-
port food and water resources (Heydari-Guran 2015). It is
divided into four macro zones of the northern, west central,
central and southern (Heydari-Guran 2015). Each of these
macro zones offers different ecosystems that yields differ-
ent techno-complexes among the UP of the Zagros
(Ghasidian 2012a; Ghasidian et al. 2017). This variability
is partly reflected in the lithic assemblages namely
Baradostian (Solecki 1963; Hole and Flannery 1967,
Olszewski 1993; Shidrang 2015), Zagros Aurignacian
(Olszewski and Dibble 1994, 2006; Otte et al. 2007, 2012)
and the Rostamian (Ghasidian 2014) presenting different
techno-typological characteristics. The Baradostian is doc-
umented as flake based industry with a focus on flake blank
tools (Solecki 1963; Olszewski 1993). The laminar débitage
especially the bladelets appeared at the late phase of the UP
or late Baradostian which are considered as prototypes of
geometric microliths during Epipaleolithic or Zarzian
(Hole and Flannery 1967). Reconsideration of the
Baradostian led some scholars to conclude that the especial

core reduction, different kinds of burins and scrapers, as
main tool types, are reminiscent of the Aurignacian as doc-
umented in Europe. Therefore, they prefer to use the term
Zagros Aurignacian instead of Baradostian (Olszewski and
Dibble 1994, 2006; Otte et al. 2007, 2012). The Baradostian
and/or Zagros Aurignacian lithic industries are documented
in the northern and west central Zagros Mountains.
However, in the southern Zagros the UP industries show
different techno-typological characteristics. Here the
Rostamian cultural group, named after the Dasht-e Rostam-
Basht region, is focused on the bladelet production
(Ghasidian 2012b, 2014). This pattern is seen in selection
of tool blanks as well. The Rostamian documents one of the
oldest bladelet production during UP throughout the Zagros
and the Iranian Plateau. The bladelet production starts
around 41 kyr cal. bp. and lasted through the UP (Ghasidian
2012b, 2014).

In this paper we try to illuminate the role of procurement
and use of lithic raw materials in the context of broader pat-
terns of technological change in the Rostamian early UP of
the Dasht-e Rostam-Basht region of the southern Zagros.
Based on the compromise between technological needs and
the raw material resources in the Dasht-e Rostam-Basht
region, we propose a model of “optimization ofmobility,
technological strategies and land use (OMTSLU)” (sensu
Brantingham 2003). This model examines this hypothesis
that the residents of the region during their seasonal move-
ments for following migratory preys adopted the lamellar
technology of the Rostamian in order to minimize time and
energy costs associated with raw material procurement and
transport. Testing the model OMTSLU in the southern
Zagros was based on the techno-typological analysis of the
lithic assemblages from the survey sites in the Dasht-e
Rostam-Basht region (Heydari-Guran 2014) and the strati-
fied lithic assemblages from the Ghar-e Boof Cave (Ghasidian
2014). The study of raw material economy among the UP
sites of the Dasht-e Rostam-Basht region is significant in a)
understanding the raw material impacts on the lithic reduc-
tion and organization of technology, b) reconstructing the
size and form of the territories of the Dasht-e Rostam-Basht
region occupants.

The data extracted from this study will provide answers to
the following questions:

1. How much could the quality and quantity of the raw
materials in the region affect the knapping techniques,
reduction intensity and provision of the tools?

2. How was the raw material procurement controlled in the
settlement and social systems of the early UP inhabitants
of the Ghar-e Boof and the Dasht-e Rostam-Basht region?

3. How much can raw material distributions on the Dasht-e
Rostam-Basht region reflect the range and organization of
hunter-gatherer mobility?
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Both chaine opératoire and attribute analysis approaches
employed in the study of technology and typology of the
stratified lithic assemblages from Ghar-e Boof cave and the
other UP assemblages from the surveyed sites in the Dasht-e
Rostam-Basht region.

11.2 Palaeolithic Research in the Dasht-e
Rostam-Basht Region

Dasht-e Rostam-Basht consists of a highly seasonal region
with arid and semi-arid typical Mediterranean climate located
in the southwestern Zagros Mountains of Iran. The research
area is divided into several smaller areas of Dasht-e Rostam
plains I and II, Yagheh Sangar Rostam pass and Khanahmad,
which altogether covers an area of around 500 km? (Fig. 11.1).
The region consists of rough, steep and karstic mountains and
several relatively small flat intermountain plains which are
connected to each other by natural passes, rivers and seasonal
streams (Heydari-Guran 2014) (Fig. 11.2).

The survey in the Dasht-e Rostam-Basht region was
undertaken during 2004 through 2007 along the rim of the
mountains (Heydari et al. 2004; Conard et al. 2006, 2007a,
b; Heydari-Guran 2014). Most areas, especially rich in

caves and rockshelters, were surveyed extensively and
almost all visible caves and rockshelters were checked
(Heydari-Guran 2014). The survey documented 109 caves
and rockshelters and two open air sites associated with UP
lithic artefacts in 13 microhabitat areas (Table 11.1). At the
time of survey and collecting lithic artefacts, some sites
yielded high number of lithics that required a systematic
method of collecting artefacts with help of grids and mea-
surement instruments (Heydari-Guran 2014, p. 88). For
evaluating the results from survey and recover the stratified
and dated Palaeolithic data, during 2006 and 2007 a cave
site in the Yagheh Sangar Rostam pass has been excavated
(Conard et al. 2006, 2007a, b).

Ghar-e Boof Cave is located in the Yagheh Sangar Rostam
pass where two plains of Rostam I and II are connected to
each other (Figs. 11.1 and 11.3). Most of the UP caves and
rockshelters of the Dasht-e Rostam-Basht region are located
in this corridor. An area of 18m? was excavated and in some
parts reached to the depth of 230 cm (Ghasidian 2014). A
total number of 37,658 lithic artefacts have been unearthed
during these two seasons all assigned to UP (Conard et al.
2007a, b; Ghasidian 2014). The UP assemblage from Ghar-e
Boof comes from four archaeological horizons (AHs) of 1
through IV. Since the AHs I and II (including sub horizons

K. =
Y

Fig.11.1 Map of Iran: showing the study area
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Fig.11.2 Dasht-e Rostam-Basht region, a view to the Dasht-e Rostam plain II (Photo by S. Heydari-Guran)

Table 11.1 The distribution of the Fahliyani and Khanahmadi stone
raw materials in the different microhabitat areas of the Dasht-e Rostam-

Basht Region (After Heydari-Guran 2014)

IIa and IIb) still contain the mixture of UP lithics and the
historical pottery sherds, here we include the lithics from AH
IIT (including sub AHs Illa, ITIb) through IV.

Microhabitat areas Fahhyam chert % Khanahmadi chert % The radiocarbon datlng points from AH III and IV place
1. Yagheh Sangar 89.4 10.6 Ghar-e Boof Cave between 35 kyr cal BP and 42 kyr cal. BP
2. Narenjuon 79 21 in the early UP of the southern Zagros Mountains. The sam-
3. Fahliyan 95.8 4.2 ples come from AH III through IV from depths ranging
4. Dasht-e Rostam I | 74.6 254 between 600 and 482 cm (Ghasidian 2014, p. 62, Becerra-
5. Sarab Siah 14.3 85.7 Valdivia et al. 2017) (Table 11.2).
6. Shiv 9 79.1
7. Zir Du 98.5 1.5
8. Masiri 80.6 194 11.3 Lithic Raw Material Sources
9. Eshkaftu 69.3 307 in the Dasht-e Rostam-Basht Region
10. Khunj Pir Sabz 90.2 9.8
11. Khunj 345 455 From the early stages of the survey in the area, we found out
12. Khanahmad 21.1 78.9 L . .

most of the lithic artefacts are made of two identical types of
13. Sukhteh 59.6 40.4

Table 11.2 The radiocarbon dates from Ghar-e Boof

stone raw materials. Searching for raw material sources

Unit Find no. AH Flora type Z Radio carbon date Cal. BP

6/2 156 111 Lathyrus 600 31,150 + 250/-240 35,152 + 368
6/2 209.2 v Vicia ervilia 585 36,030 + 390/-370 41,355 £ 326
6/2 209.1 v Vicia ervilia 585 33,060 + 270/-260 37,529 + 682
6/8 169 IIb Lathyrus 490 33,850 = 650 38,994 + 1419
6/8 172 11Ib Lathyrus 482 34,900 = 600 39,949 + 921
After Ghasidian (2014)

AH archaeological horizon, Z depth
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Fig.11.3 Ghar-e Boof cave in the Yagheh Sangar Rostam pass (Photo by S. Heydari-Guran)

resulted into the discovery of two main chert sources which
were dominant raw materials among the lithic assemblages of
the Ghar-e Boof cave and the other UP sites of the region
(Table 11.1). One of these two sources is found in a secondary
context while the other is in a primary context. The former is
embedded in the Fahliyan river therefore is called here
‘Fahliyani chert’, and the latter is the in sifu source in the
Khanahmad habitat area and therefore is called ‘Khanahmadi
chert’. Here the description of each raw material type is based
on the macroscopic characteristics of each type including tex-
ture grain size, colour, any impurities, cortex etc. as follow:

11.3.1 Fahliyani Chert

The Fahliyani chert source is a secondary deposition com-
posed of pebbles about 5-10 cm in diameter (Fig. 11.4)
which are only found in Fahliyan riverbed within the study
region. The pebbles have fractured and cracked exteriors
which are the result of crashing with other pebbles in the
water over a long time. These pebbles are well rounded,
which indicates that the Fahliyan River transported them
over long distances. According to geological and hydrological
maps, these stones are probably moving in different tributar-
ies of the Fahliyan River which pass from the radiolarite belt
of Neyriz exposed in the high Zagros Mountain zone around

250 km northeast of the Dasht-e Rostam-Basht region
(Ghasidian 2014). Since the Fahliyan riverbed covers a large
area (25 km length and averagely 800 m width), the avail-
ability and abundance of the Fahliyan cherts are remarkably
high in the Dasht-e Rostam-Basht region (Heydari-Guran
2014). The most abundant raw material type of Fahliyani is a
radiolarian chert that occurs in a spectrum of warm colours,
from yellow to red, and in a variety of textures, from coarse
to medium to fine-grained. Although Fahliyani pebbles
mostly have fine texture, knapping them was difficult, since
they encompass hitting and pressure caused by being a long
time in the river from the primary context until the time of
procurement by the knappers. In some cases, removing only
a thin layer of cortex was not enough for decortication and
for the beginning of the reduction process because many of
the impacts extend deeply into the raw material structure
(Fig. 11.5). Therefore the preparation and decortication of
these pieces is done by removing thicker preparation blanks
(Ghasidian 2014, p. 107).

11.3.2 Khanahmadi Chert

The Khanahmadi chert belongs to a geological folded forma-
tion close to the microhabitat area of Khanahmad and com-
posed of thin layers of radiolarite and carbonate rocks, which
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Fig.11.4 Fahliyani chert
pebble (After Ghasidian
2014)

Fig. 11.5 Fahliyani chert showing cracks and impurities (After
Ghasidian 2014)

are mixed together as banded layers. Unfortunately, at the
time of survey it was not possible to make an outline of the
geographical boundary of the Khanahmadi chert distribution
in the region and therefore we located the only visible area
that this chert layer has exposed. It is a tabular form of chert
which is mostly fine grained in texture, although, like
Fahliyani, the medium and coarse-grained textures are also
present but not so often used among the lithic assemblages.
Generally, the Khanahmadi chert blocks are larger in volume
than the Fahliyani. The chert layers in the Khanahmadi mate-

rial are formed between limestone layers which are firmly
attached to the chert layer making it difficult to separate.
Often the reduction occurred to first remove this limestone
layer to get into the chert to begin with the reduction
(Ghasidian 2014, p. 108). Although the Khanahmadi chert is
fine in texture, the banding limestone-chert layers sometimes
produced cracks and ridges inside the material caused the
piece to break apart during knapping (Ghasidian 2014). This
frequent cracking and breaking led to the higher abundance
of angular debris among the Khanahmadi material (Ghasidian
et al. 2009) despite that most of the preparation of the raw
material took place at the chert quarry. Fig. 11.6 shows a
sample of Fahliyani and Khanahmadi cherts.

11.3.3 Other Stone Raw Materials

Although in a small portion, several other raw material types
are present among the UP lithic artefacts of this region
including dolomite, chalcedony and quartz (Heydari-Guran
2014). Dolomite is abundant in and around the Dasht-e
Rostam-Basht region as large blocks. Due to their abundance
and hefty size, the pieces formed from the local dolomite are
larger than the other two chert types.

Chalcedony and quartz comprise the other prevalent types
of utilized raw materials at the Dasht-e Rostam-Basht region
sites. However, their sources are presently unknown and are
considered as imported material (Heydari-Guran 2014). A
single artefact made on schist is also present among the
Ghar-e Boof cave assemblage and was probably imported to
the site (Ghasidian 2014, p. 110).
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Fig.11.6 A sample of
Fahliyani and Khanahmadi
chert (After Ghasidian 2014)

11.4 Raw Material Economy in the Ghar-e
Boof Cave

Since the strata from Ghar-e Boof cave show a time depth of
around 7 kyr, in the analysis and comparisons of the assem-
blage of each stratum, it was important to note any probable
change through time. Therefore, each techno-typological
variability, revealed from particular temporal contexts, was
documented in order to see any economic variability across
space. A close comparison of these stratified material with
the survey assemblages from the Dasht-e Rostam-Basht
region have been undertaken in order to have a complete
view on the raw material economy during early UP in this
part of the southern Zagros.

All assemblages from the UP sequence at Ghar-e Boof
Cave (AHs III to IV) are characterized by strong emphasis
on the production of bladelets from single platform cores
using direct soft stone hammer percussion (Ghasidian
2014). Almost all cores throughout the stratigraphy are
bladelet cores. The blades and flakes from Ghar-e Boof
show a high degree of cortex or technical characteristics
which relates them to the core preparation and rejuvenation
pieces.

Despite duration of 7 kyr of the UP sequence, the technologi-
cal and typological characteristics of the assemblages remain
relatively homogeneous. Bladelets are the main blanks for tools
throughout the sequence and represent in different variants of
retouch. The tool classes throughout the sequence stay the same
although the frequency of them changes from AHs III-IV. The
radiocarbon dates show that Ghar-e Boof contains one of the
oldest UP assemblage specialized in bladelet production
throughout the Iranian Plateau. This specialized bladelet indus-
try was introduced as a new cultural tradition of the “Rostamian”

named after the Dasht-e Rostam where the cave is located
(Ghasidian 2014).

For the UP sites of the Dasht-e Rostam-Basht region the
raw materials used are divided into two zones of raw materi-
als (according to zoning system of Féblot-Augustins 1997
and Geneste 1989): zone 1, sources up to 5 km and zone 2,
sources between 5 and 40 km far from the site.

Based on this zoning model, for Ghar-e Boof cave the
Fahliyani chert is located in the first zone which is located in
an area around the site at a distance of less than 6 km, and as
the second zone the Khanahmadi chert is located around
20 km far from the cave and can be considered as imported
raw material. This zoning is flexible for the other sites of the
Dasht-e Rostam-Basht region based on their distance to
these raw material resources (Heydari-Guran 2014;
Ghasidian 2014) (Fig. 11.7).

The dominant raw material among the whole lithic arte-
facts from the Ghar-e Boof is the Fahliyani chert (Fig. 11.8).
It is the same through all AHs (Table 11.3). In the study of
the lithic economy in the Ghar-e Boof, AH III and IV have
been considered, since there is no mixture of Palaeolithic and
non-Palaeolithic materials has been observed. Each stratum
has been analysed separately and then comparison has been
made between the strata. Each Assemblage has been divided
generally into six major categories of cores, tools, flakes,
blades, bladelets and debris including angular debris, small
and micro-débitage.

11.4.1 AHIlI

This AH includes the major number of lithic artefacts
throughout the stratigraphy. AH III itself is divided into two
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Fig.11.7 Map of Dasht-e Rostam-Basht region showing the distribution of raw material in each microhabitat area (After Heydari-Guran 2014)
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Fig. 11.8 Raw material distribution among the lithic artefacts of
Ghar-e Boof Cave (all strata) the percent is based on the weight of the
raw material

sub-horizons of IIla and IIIb. In AH III the dominant raw
material used is local Fahliyani chert which is considered as
zone 1 (Tables 11.4 and 11.5). Due to their small size, the
Fahliyani pebbles are easily transportable with less cost of

energy. All stages of the chaine opératoire are present.
Although the Fahliyani raw material, in all technological cat-
egories, comprises the majority, it reduced among the tools
to around half (55.4%) of the whole tool assemblage. This
raw material appears in different grain size (fine to coarse).
Since the whole assemblage is focused on producing blade-
lets, fine-grained chert is the most frequent (Table 11.6). The
high number of cortical flakes and blades and the debris indi-
cates the high reduction of Fahliyani chert in the site from
the first stages of preparation until the tool production. The
tools on the preparation and rejuvenation flakes and blades
especially cortical pieces are frequent among the Fahliyani
chert. Four Fahliyani cobbles without any modification are
among the assemblage indicating that the whole process of
reduction from core preparation to tool production occurred
at the site.

The second frequent raw material is Khanahmadi chert is
considered as the second zone of around 20 km far from
Ghar-e Boof cave.

Due to the special formation of this chert between lime-
stone layers, the knappers had to knapp the fine-grained
chert at the outcrop and import it to the site. They mostly
imported the fine-grained parts of the raw material. In all
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Table 11.3 The distribution of the raw material among the lithic assemblage of Ghar-e Boof. All AHs. The sub-AH I'Va and IVb are included with

1V since they yielded only 3 artefacts made on Fahliyani chert

Fahliyani Khanahmadi Other
AH No g. % g. % g. % Total g.
I 10 50.6 92.5% 4.1 7.5% 54.7
1I 604 279.6 78.6% 57.6 16.2% 18.6 5.2% 355.8
IIa 2482 1284.4 64.6% 487.9 24.5% 215.3 10.90 % 1988.6
II'b 3308 1743.9 78.1% 446.9 20.0% 41.6 1.80% 2232.4
IIbF1 386 251.1 73.3% 91.2 26.6% 342.3
I 25,067 11564.7 69.8 % 4295.4 25.9% 711.6 4.30 % 16571.7
IIIa 3052 2163.7 73.6 599.8 20.4% 176.3 6% 2939.8
II1b 2264 1290.4 67.4% 599.6 31.4% 21.8 1.20% 1911.8
v 485 474.2 79.7% 115.6 19.4% 4.8 0.8% 594.6
Total 37,658 19102.6 70.8% 6698.1 24.8% 1190 4.40 % 26991.7

technological categories, this raw material keeps around 1/3
of the whole raw materials (Tables 11.4 and 11.5). The pat-
tern of using fine textured raw material is also seen among
the Khanahmadi raw material. In some tools the fine and
coarse texture are joined together because of the tabular
nature of the raw material. In these cases, it was observed
that the retouched edges or active part of the tool was chosen
on the fine grained part. The tools on coarse grained
Khanahmadi chert compose only around 3% (Table 11.6).

There is no core other than Fahliyani or Khanahmadi raw
materials. Flakes, blades and bladelets comprise a small
number among the raw material category of “other”, the
same with debris (Tables 11.4 and 11.5). A total number of
24 tools made of other raw material types including mostly
chalcedony (19 pieces). The tools on chalcedony compose of
bladelet blanks and are consistence with the rest of the
assemblage. But based on the weight of the raw materials,
surprisingly the tools under the “other” category compose
around 25% of the whole tool assemblage of AH III, since
there are 2 heavy duty tools made on dolomite and schist of
unknown raw material source among the assemblage. These
pieces are different tool types which were imported to the
site as finished forms. There is no débitage or debris related
into these raw materials (schist and dolomite) among the
whole lithic assemblage of AH III.

AH IIla as a sub-horizon of the AH III, comprises the
same pattern of raw material economy as observed in AH
III. Fahliyani chert is the dominant raw material type espe-
cially the fine grained variant (Tables 11.4 and 11.5). More
than 80% of the cores are made on Fahliyani chert. This
number is getting smaller in the other technological catego-
ries. Among the tools this number reaches to around 40%
which is less than the AH III. The high number of debris
among the Fahliyani is in proportion to the cores and débitage
indicating the intensive reduction of this raw material in the
site. The fine texture Fahliyani chert was preferred among
the tools especially among the retouched laminar pieces

(Table 11.7). It is the same among the Khanahmadi chert as
the second most frequent raw material. The coarse-grained
variant of this raw material is totally absent among the tools.
Other kinds of raw material comprise a very small number
among the flakes and bladelets and are totally absent among
the blades and debris. But this category other, comprises a
large number among the tools based on the weight. However,
there are only 4 tools in this category including 2 small
retouched blades made on chalcedony and 2 large retouched
flakes made on dolomite which are imported to and not man-
ufactured at the site.

The following AH IIIb shows more use of Khanahmadi
chert but still the Fahliyani has the priority (Tables 11.4 and
11.5). However, the use of other kinds of raw material seems
to be minimal among the débitage and tools and they are
totally absent among the debris. The Fahliyani fine-grained
texture comprise the majority of the tools and Khanahmadi
fine grained is the second majority. There are two small end
scrapers on the chalcedony which have a fine texture
(Table 11.8).

11.4.2 AHIV

Although most of the cores are made on Fahliyani chert and
only around 3% are on Khanahmadi chert, the relatively high
numbers of débitage (including flake, blades, bladelets and
tools) among Khanahmadi chert in AH IV compares to the
small number of cores, indicates an intensive reduction of this
raw material in this AH. Only the fine-textured variant of
these two raw materials were used. The other kinds of raw
material, including chalcedony, compose a small number
among the whole technological categories (they are totally
absent among the flakes) and among the tools (Table 11.9). In
AH 1V, despite the time depth of around 7 kyr, still the same
pattern of raw material economy observed among the lithics.
This issue is mostly due to the fact that raw material procure-
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Table 11.6 Tools from Ghar-e Boof, AH III

Raw material type | Fahliyani Khanahmadi Other

Tool type, n:809 n Fine | Med Course | n Fine |Med. |Course |Fine/course |n Chalcedony | Other
End scraper 46 32 9 5 33 26 3 1 3 2 2

Point 13 8 5 27 12 10 2 3 4 3 1
Burin 1 1 2 2

Borer 5 4 1 1 0 1

Notch 24 15 6 3 13 3 1 3 2 1 1
Denticulate 12 4 5 3 6 3 1

Retouched blade 79 36 31 12 59 36 7 13 4 3 1
Retouched bladelet | 184 131 46 7 142 108 20 5 9 8 7 1
Scraper 5 2 3 10 6 1

Carinated scraper 3 2

Thumbnail scraper 1 1 4 4 1 1

Retouched flake 65 39 18 8 27 16 2 9 1 1

Composite 8 5 2 1 9 7 2 1 1

Other 1 1 1 1 1

Total 449 278 128 43 336 228 50 13 45 24 19 5
Table 11.7 Tools of the AH Illa

Raw material type | Fahliyani Khanahmadi Other

Tool type, n:70 n Fine |Med. |Course |n Fine |Med. |Course | Fine/course |n Chalcedony | Other
Retouched bladelet | 13 8 4 1 10 7 3

Retouched blade 5 2 3 3 2 2

Retouched flake 7 4 2 1 7 2 3 2 2 2
End scraper 1 2 1

Point 1 1

Burin 2 2

Composite 1 1 1 1

Notch 2 1 1

Denticulate 1 1

Carinated scraper 2 2

Scraper 3 2 1 3 1 2

Total 37 21 13 3 29 16 6 0 7 4 2 2

ment as well as both technological and typological aspects
remained almost the same throughout the stratigraphy.

11.5 Comparisons
11.5.1 Technology
The Rostamian lithic assemblage of Ghar-e Boof cave from

AH III through AH IV shows a high degree of standardiza-
tion which is closely related to the raw material procurement

and the reduction patterns that the knappers had in mind. The
size characteristics of this production is influenced by the
factors including the knapping technique, abundance of lithic
raw material available and the size and shape of this raw
material (Andrefsky 1998, p. 100). The lithic assemblages
from Ghar-e Boof cave are homogeneous because of the
focus on the production of bladelets through all AHs using
soft stone hammer percussion (Ghasidian 2014, p. 199). The
bladelets mostly have twisted profiles and made from single
platform bladelet cores. They were also produced from
flakes. They are mostly cortical pieces that were struck dur-
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Table 11.8 Tools of the AH IIIb
Raw material type Fahliyani Khanahmadi Other
Tool type, n:75 n Fine Med. Course n Fine Med. Course Fine/course n Chalcedony
Retouched bladelet 6 2 3 1 11 11
Retouched blade 15 9 6 12 9 1 2
Retouched flake 4 3 1 4 2 1 1
End scraper 5 3 1 1 3 3 2 2
Point 2 4 1 1 1 1
Composite 1 1
Notch 2 2
Carinated scraper
Scraper 1 1 1 1
Other 1 1
Total 36 20 14 2 37 28 4 1 4 2 2
Table 11.9 Tools of the AH IV
Raw material type Fahliyani Khanahmadi Other
Tool type, n:26 n Fine Med. Course n Fine Med. Course Fine/course n Chalcedony
Retouched bladelet 2 1 1 4 4
Retouched blade 2 1 1 1 1
Retouched flake 4 4 1 1 1
End scraper 2 2
Point 2 1 1 1 1
Burin
Composite 1 1
Notch 1 1
Scraper 1 2 1 1
Other 1
Total 12 8 4 0 13 10 1 0 2 1 1

ing the first stages of core preparation and are analogous to
the carinated burins. Most of the cores on flakes occur in AH
IIT and considered nearly one third of the cores in the entire
assemblage from this AH. The number of these cores
decreased in AH Illa downwards and by the AH IV there is
only one core on a flake remaining. These cores occur on
both kinds of raw materials of Fahliyani and Khanahmadi.
Almost all cores, regardless of the raw material type and
blank (pebble or flake) have laminar (mostly bladelet) nega-
tive scars (Fig. 11.9) which are consistence with the débitage.

Because of the different nature of the Fahliyani and
Khanahmadi raw materials, the first preparation of the cores
is different. Among the Fahliyani cores the shape of the orig-
inal raw material pebbles facilitates the desired form for
bladelet production. However, the tabular nature of the
Khanahmadi imposed more preparation especially in the
places where two texture of fine and coarse come together. It
was tried to remove the coarse grained part to get a ridge,
instead of crest, in order to produce twisted bladelets. The

cores from both kinds of raw materials treated the same in
the process of bladelet production and have the same way of
rejuvenation. The rejuvenation was limited into faceting
with small flakes rather than striking a core tablet. The
homogeneity of the lithics is repeated in each AH and sub-
AH with only minor differences usually in the number of
pieces in different technological categories rather than the
technique and means of reduction. This indicates that the
lithic reduction in Ghar-e Boof cave follows a single chaine
opératoire through all Palaeolithic strata regardless of the
raw material type (Ghasidian 2014, p. 194).

The physical characteristics of the Fahliyan river pebbles
allowed the inhabitants of Ghar-e Boof cave to easily import
them to the site, where whole reduction sequences occurred
at the site. The easy procurement of Fahliyani imposed more
production of lithic artefacts from this raw material.
Therefore, the inhabitants of Ghar-e Boof cave did not have
to travel far to access raw material and they were well aware
that they had little to no need of recycling their tools or cores
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Fig.11.9 Ghar-e Boof cave: single platform bladelet cores (Drawing by E. Ghasidian)

made from this material. In the case of Khanahmadi chert,
the relatively vast distance separating the site from this chert
source forced the knappers to do most of the initial prepara-
tion of the blocks directly at the raw material outcrop.

11.5.2 Typology

In all AHs and sub-AHs, where the flakes and blades used as
blanks, they compose of the core preparation elements. These
pieces normally show laminar negatives on their dorsal scars.
As observed among the débitage, the bladelets, as the main

products, also comprise the main tool blanks throughout the
Palaeolithic strata and in all raw material types. Among the
tools, the Rostam bladelets are considered as the best devel-
oped tool type in Ghar-e Boof cave due to their blank mor-
phology and their retouch arrangement. They occur on fine
grained raw material types and usually retouched on the
dorsal side with semi-abrupt to abrupt retouches (Ghasidian
2014, p. 196). This tool type also serves as a characteristic
tool among other UP sites in the Dasht-e Rostam-Basht
region. The Rostam bladelets together with points (=Arjeneh
points) are the most well-developed tool types in Ghar-e Boof
cave. The Rostam bladelets are often smaller and twisted
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Fig.11.10 Ghar-e Boof cave: tools points (1-4), different retouched bladelets (5-23) (Drawing by E. Ghasidian)

(97% altogether in all AHs) and the Arjeneh points typically
appear on the non-twisted bladelets. Having straight profile
may be due to the projectile function of these points since
they could be used as hunting weapons (Hole personal com-
munications May 2016, Hole and Flannery 1967). In general,
they are reminiscent of the el-Wad points, where el-Wad is a
general term for the elongated points that have various retouch
patterns and types (Bergman 2003).

In sum, throughout the Palaeolithic strata in Ghar-e Boof
cave, aside from the Rostam bladelets and Arjeneh points
which were produced in advance with a pre-planned tem-
plate, the other tool types appear to be expediently made and
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show the opportunistic use of the blank and tool type for ful-
filling immediate needs (Ghasidian 2014, p. 198) (Fig. 11.10).

11.6 Raw Material Economy among the
Survey Sites

During survey in the Dasht-e Rostam-Basht region, it was
observed that the type of raw material procured and used by
early UP residents of the region is highly depended on the
distance of the sites to the location of the sources (Heydari-
Guran 2014, p. 122). The more the site is closer to one of the
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raw material sources, the more use of that raw material is
observed among the lithic assemblage (Fig. 11.7). Therefore,
two spatial zones for raw material context are defined for the
UP sites of the Dasht-e Rostam-Basht region based on the
accessibility to each raw material sources of Fahliyani or
Khanahmadi. The general pattern shows the highly focus on
the procurement of the local raw material source. Table 11.1
shows the percentages of two groups of stone raw materials
used in the Dasht-e Rostam-Basht region. These percentages
change moderately depending on how close are the micro-
habitat areas to the Fahliyan River or Khanahmadi sources.
For example, more than 98% of the lithics from the Zir Du
microhabitat area, which is located just on the right bank of
Fahliyan River, are made on the Fahliyani and the remaining
are made of Khanahmadi cherts. In opposition, the highest
percentage of Khanahmadi chert was used among the UP
sites of the Shiv microhabitat area, where 79% of the lithics
made on Khanahmadi chert (Table 11.1). Meanwhile the
sites which are located approximately between these two raw
materials sources like the complex sites of the Sukhteh
microhabitat area, the percentage of both raw material types
shows almost equal (Fig. 11.7, Table 11.1).

The area between sites around Khanahmadi outcrop and
the Fahliyan River is composed of rugged topographic con-
ditions which made access to the Fahliyani chert source dif-
ficult. This terrain difficulty had great influence on the raw
material procurement in the Dasht-e Rostam-Basht region
(Heydari-Guran 2014). Therefore, using local raw material
helped to minimize the costs of time and energy.

The UP assemblages throughout the Dasht-e Rostam-
Basht region show a homogenous lithic industry focusing on
bladelet production. Almost all cores are platform bladelet
cores. The preparation of the striking platform was simply
done through the removal of one or two primary flakes
(Ghasidian et al. 2009, p. 134). In all assemblages, most of
the cores were discarded after arriving at a highly exhausted
state mostly caused by hinged fracture. In many cases among
the cores made of Khanahmadi raw material, exhausting the
cores occurred due to the irregularities of the raw material.
Although the cores are specialized for bladelet production,
the recovery of small number of bladelets compared to the
flakes among the débitage groups at the time of survey is due
to their small size which could have easily been washed
away. As was observed among the sites of these 13 micro-
habitat areas and among the stratified lithics of Ghar-e Boof,
flakes are struck only for the reason of preparation and reju-
venation of the cores. The latter is easily recognizable
according to the dorsal laminar negatives. Well-developed
flake production is nearly absent (Ghasidian 2014). The poor
recovery of the bladelets is also observed among the tools.
Here the most abundant tools are different kinds of retouched
flakes. They are mostly on the same typological traits as the
expedient tools of Ghar-e Boof are. When the retouched

bladelets exist among the assemblages, they are mostly
Rostam type bladelets.

In sum, the UP artefacts of Dasht-e Rostam-Basht region
show a high degree of standardization based on the techno-
logical and typological characteristics. All 13 microhabitat
areas provided lithic assemblages with the same technologi-
cal and typological traits as observed among the lithic arte-
facts of Ghar-e Boof cave. Therefore, it can be concluded
that based on the radiocarbon dates provided on the stratified
material of Ghar-e Boof, these artefacts are dated back to
over 42 kyr cal. bp. The core reduction process, the concen-
tration on the bladelet production out of these cores and the
presence of the Rostam type bladelets as the main tool type
throughout these microhabitat areas confirm the expansion
of the Rostamian tradition throughout the Dasht-e Rostam-
Basht region (Ghasidian 2014; Heydari-Guran 2014).

11.7 Discussion and Conclusion

Throughout the region, from plains of Dasht-e Rostam I to
Dasht-e Rostam II and the Yagheh Sangar Rostam pass
which relates these two plains, because of the geomorpho-
logical characteristics of the region, numerous caves and
rockshelters were formed in the karstic system of the region.
This characteristic along with relatively easy access to the
permanent water and raw material resources and the location
of these sites along the seasonal migration route of animals
allowed the early UP hunter-gatherers to use each of these
shelters during season of following the game herds. Each
shelter site in the region provided evidences of human occu-
pation and provided excellent residential camps for the
hunter gatherer groups. Therefore, we see a homogenous
pattern of subsistence, land use and raw material procure-
ment and lithic techno-typological characteristics through-
out the Dasht-e Rostam-Basht region.

Depending highly on the raw material from first zone, as
observed among the Dasht-e Rostam-Basht region sites,
shows that the stone raw material was gathered and trans-
ported by hunter-gatherers beside their other activities, with-
out significant travel only for the sake of searching for raw
material (Binford 1979).

The adoption of the Rostamian tradition, consists of con-
stant production of bladelets and their associated modifica-
tions, at Ghar-e Boof cave and other UP assemblages of the
Dasht-e Rostam-Basht region are viewed as a response of the
early UP populations to their raw material and subsistence
resources. The pattern of raw material procurement, prefer-
ring first zone, has been observed among all of the UP sites
throughout the Dasht-e Rostam-Basht region, including
Ghar-e Boof cave. This issue, along with the shared lithic
characteristics, indicates movements and migration of the
hunter-gatherers with the same cultural tradition from site to
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site within the region. Hence the high mobility of the hunter-
gatherers of the Dasht-e Rostam-Basht region is manifested
in two issues: (1) by using all available spaces (caves and
rockshelters) in the entire region, and (2) in the homogenous
lithic assemblages and their common special lithic features
throughout the region. These patterns are seen in the plains
of Marvdasht and Arsanjan (Rosenberg 1988; Ikeda 1979;
Ghasidian 2014). These plains are geographically connected
to each other, although located in different elevations
(Heydari-Guran 2014), and are 150 and 200 km crow flies far
from the Dasht-e Rostam-Basht region. We hypothesize that
the hunter gatherers of this part of the southern Zagros prob-
ably during winter lived in the Dasht-e Rostam-Basht region
and moved to the high elevated regions like Marvdasht and
Arsanjan intermountain plains during dry season. The strong
seasonality in the Zagros mountains caused the movements
of the animals from lower elevated areas to higher and vice
versa throughout the year. Dasht-e Rostam-Basht as a part of
the southern Zagros, has high amount of rainfall during win-
ter has been served as an ideal grazing land attracted medium-
and large-sized games, such as cattle, deer, onager, goat,
sheep and gazelle (Heydari-Guran 2014, p. 140). Obviously,
these traits attracted the early modern humans as well.
During this same time of the year, both vegetation and game
were easily exploitable (Heydari-Guran 2014). As the game
would pass through the valleys of the Dasht-e Rostam-Basht
region, the hunter-gatherers would utilize the shelter sites in
the region in order to obtain profitable vantage points of the
migrating game below in the valleys. Pursuing game caused
the high intra-regional migration. A consequence of height-
ened mobility is that the hunter-gatherers needed to limit
their lithic assemblage to the small-sized lithics in order to
increase the overall transport capacity. Among highly mobile
groups, the tools assume a greater range of uses: they are less
specialized and more practical and multi-functional (Shott
1986). Although the region contains two rich raw material
sources of Fahliyani and Khanahmadi, still the lithic reduc-
tion occurred intensively on both raw material types among
Ghar-e Boof and other UP assemblages from the region. This
reduction intensity is considered as an implication of more
active mobile groups (Blades 2001). Different retouch pat-
terns on bladelets provided several possibilities for maximiz-
ing the use of these tools for different tasks also in the form
of hafting and composite tools among these tool types for
maximizing their use-life. In most cases, the cores were
highly reduced for bladelet production: they provided blade-
lets until the volume of the core was exhausted. Using other
blanks for producing expedient tools can also be considered
as a point of intensity in tool production despite the locally
available raw material. These typological characteristics
indicate the high flexibility among the tools, showing the
range of applications (Shott 1986).

Based on the environmental characteristics of the Dasht-e
Rostam-Basht region including topography, strong seasonal-
ity and effective temperature, the hunter-gatherers were
highly mobile (Heydari-Guran 2014, p. 140). Applying this
to raw material procurement and reduction, we see a
restricted set of local raw material resources as well as spe-
cial technological sets identifying the inhabitants of Dasht-e
Rostam-Basht region in a closed social network. This issue
indicates the minimum exchange of raw material and knap-
ping experience between the hunter-gatherers of the Dasht-e
Rostam-Basht region and the other UP populations in other
parts of the Zagros Mountains of Iran. According to
OMTSLU model, the adoption of lamellar technology as
main product in the Rostamian cultural group in this region
is a response to the issue of minimization of the costs associ-
ated with raw material procurement and transport for the sea-
sonal residential moves of the residents of the region to
following migratory prey. It proves that the Rostamian
techno-complex is founded basically on the economic issues
and the need to create a balance between the quality of the
available raw material and the lithic reduction technology for
more effective use in exploitation of subsistence resources
and the highly mobile nature of their lives. Therefore, the
lithic assemblages here are considered as strong cultural
remarks for the UP inhabitants of the region. On the whole
Dasht-e Rostam-Basht region, there is a great emphasizing
on opportunistic use of the local raw material as decreasing
time and energy costs. Instead of using other non-local raw
materials, hunter gatherers of the Dasht-e Rostam-Basht
region were keener to adapt their knapping technique with
available resources.
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